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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a production method of sugar chain by utilizing an immobilized glycosy (transferase. 
SOLUTION: The sugar chain producing method contains the following processes. (1)transf erring sugar residues of sugar 
nucleotides to the sugar residues of a primer which is a substance obtained by bonding sugar residues to side chains of a water 
soluble polymer through a linker containing selectively cleavable bonds, by contacting the primer with immobilized 
gflycosyltransferase under the coexistence of the sugar nucleotide, (2) sugar chain extending process by transferring multiple 
sugar residues by repeating the process of (1), (3) a process removing by-product nucleotide or unreacted sugar nucleotide 
according to demand, and (4) liberation process liberating the extended sugar chain by selectively cleaving the cleavable bonding 
contained in the linker from the primer having extended sugar chains obtained by repeated cycles of the process of (1 ) to (3) 
affording multiple sugar residues to transfer and extend the sugar chain. 
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[0080] *»HB<0-Hife®«li. TI£XS£-£tf d 
-'M£f?Si*-6Xg. ( 2 ) Xg ( 1 ) £ 1 S*^«2 

onis$r#«$^-i.xs. ( 3 ) 'mizmix. m±L 

511. H itf (4)IS(l)-(3) Sr«»[IL tft 

[0081] *^^*5V^TfflV^-fe7 5 Ft tT«> 

*7 < y^m$i%<7)E1Mzb-?tet><r)t:mgM1R-ttitf 

X?< >=fisy%mftt LT*iS>b Fo , 
*7 A y&isy^ 7 4 hX7 -<• V-dis-yttZtF&ifti 
*U BittB?fcLT<il^&8~24<0*&;»J&ffi5SL ^& 
ftffil&HL a-b Fn^i'BS&fcWff'bttS. 
[00 82] mtf. N-Xf7o>f;^7-fl'^i'>' 
(TlE<[b2 5) . N-^/US h4/P7.7-f ^r^y. N 

5#>M/k*7<f >zfzs>^ N-Xf7D>f ;l/y't Kd 
*7 -f >3i,y^ N->WUS h>f;Wi/b 4 >=f 

-jri^-ow^'b Fo^.7^ y^yy. N-yyi^'f 

>\ N-mS h-(^7^X7<ytfy^tri!i«f)f 

[0083] 
[fc2 5] 



OH 

* 

HO'^ s J^ >V CH=CHC 1 3H 27 
O 

[0084] -jR5t(II)T-^$^5**^L^r7>f 
Srj&lfitStfSClfctfT-SS. #£*tfc*t®£>S^;i*7 
[00851 

w&mmiwm lx . imommmmtrtz * v 

5. 

[0086] 

[Hftfl] UTfc. 9»ft0)(Z J: $«>(cmi(c 

mm i 

2-*1-)U- (3, 4, 6-bU-Q-r-trf-;U- 1 , 
2->'x^^^-Qr-D- : y/l>-3b7y) - T2. 1- 
d ] - 2 - U >cO-£fiE 

2-TbhTS h'-l , 3. 4," 6-^h7-0-T-fc: 
f ^- 2 - f^x- D -^3 15 / y K 6 . 0g£ 
1. 2-y7nDJ^y4 0m!»:SA'U ^CltChU 
^f/l'y'J^b^OD^^yx^yK (PJT. TM 
SOTffcB&-rs) 3. 2mlS:lai, 5 0-CT'7B#ia 

fjfc, Fyxf-^rSVl 0. 8m 1 fciD*.*:. RJSS£ 
^EffifflL. itlSr>-U*y^7A^o-7h^57-< 
- (iSUM ; WUXV : pgXf/V : h 'JXf-^TSV 
= 100: 200 : 1 ) SrfflWC SffflteftttU 
^£5. 0g#?t. 2-*t^- (3. 4, 6 - h'J - 
O-r-bf-A'-l. 2-yT^i'-a-D-^3e 
5/)-[2. 1-d] -2-3r^Vyy»iTie*8Ji 

[0087] 
[<k2 6 ] 




CH 3 



[00881^^2. 

N— (^yy;^#y^/l/,1?-^7x-^77-;t') - 



(11) 
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96gfc6-T$y-l-'^f-9-y— 2 sZ^y 
*£> : X.fS-)V= 1 : l«D«£}g&4 0m 1 {Zf§m 
U N-Xh^^^^-^-2-Xhdfv-- 1 , 2- 
^tHn^yjy (mTEEDQfcB&f 6) 9. 9g£ 

EBmu mteko-v^rmsAU mmi3. 6 

g N- (^yy/^Jfy*;^?!;^ 

5x;W) -6-T5y-l-^-9-y-;HiTiatiit^ 

[0089] 
[ft2 7] 



o 




6-7$^y^-2-7-bh7SK-3. 4. 6- 
VV-Q-T*z+)V- 2-7**=/- /3-D -7)Va 



Acl±T-te?-/l^£ijrt. ) 
[ 0 0 9 2 1 #^-g^4 

6-7$y*7nyS3 0. OgSrl. 27M7KgHfr7- 
hU*.McflNRl 80m 1 IzmML. mtTfOujfr 
23. 2ml£l Oml«fh7tKD77y (BTFT _ 

pH8~9(c^SiptC4N*K^-7-bU^ 

au smsi3. o 6-r^UQ-f;prs 

[0093] 
[ft2 9] 

o 

CH,=CH-COhm wX^^-vJU 

OH 



##09l-C#^2-^^-;W- (3, 4. 6- HJ-O- 
y-tef-;U— 1, 2-yf^y-«-D-/^3t5 
y) - [2, 1-d] -2-3j-df1fyU^2. 96gfc 
##09 2 T'#Jt N - ( ^>=J)Vit* isl3)Vif.-tV? x - 
)VTy-iV) -6-T$y-l-^-^y-^7. 17 
g^y7nox^y3 5m 1 7 0*CfcfiH=> 

mD-*y7? 1 O-X^^K (UlT, CS 

Ai:B&-rS) £pH2~3tC&&a-tijll;trt:. 3 0t>^ 

t«s? lx mi&m<.%-r m> * i^cararc 2 0^ l 
®&; 7dd*w) x-mm»2. 37e^mmtti. 

N- < ^> is*l)Vtf.—iV ?x.—)VT*7 —IV ) - 
6-T5y^^;U-2-T-fehr5 H-3, 4, 6- 
VV -O - THr^/P- 2 --r y-)3-D-/^3e 

[009 1] 
[ft28] 



o 




n— ( 6 ' -r^i>o^;wr5y^ro^;w) 71-^ 

79-;P- 6 -7$ y 2 - 7t H 7 S K- 
3. 4. 6-H'J-0-7-l:f^-2-f^y-j3- 

##093THtf:N- (^yi^U^s^l^jfx/l^xX 

-3. 4. 6 - h u - o-r-fef-zu- 2 -xjJ-^-jS 

fci§«>U 1 0%^9S*7A-&*1 5 Omg^iDx. 

T, *^sset. 5 ox:x'2mmimL*:. m&*?>w\ 

U imWEmtK. »«Ef:##M4-Ci#^6-T 
? 'J 71/75 KdraySO. 4 2g^/-^:^ 
•tfy=l : ia&£*ttfagfltU EEDQO. 5 5g 

?rjn/.TMiaT2 4^j«tfL?t. uumztmm 
L.nmx?s-j\sxm&&L. smsi. 2g^ 

fc. N- (6' -T^^Ju^OUT^yATa^jU) 7i 
^;PT 7-;U- 6 - T 5 2 - 7-b h T 5 H 

-3. 4, 6-h'J-0-T-fef-^-2-T^>—/3 

[0095] 
[ft3 0] 



NHAc 



[0094]#JjS5 
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NHCO-CH-CH 2 



[00 9 61 ###16 

N— (6' -T^UP^TSyaro^/P) 7x-;^ 
77-^-6-7$y^i/^-2-7-bh7$ K-2 

##095Tii!tN- (6* -r^Dn^oursytfro 

-OW) 7x-;k75-^-6-7S/^^-2-7 
-feKTSK-3. 4. 6-hU-0-T-fe^-2— f 
3f^^-/9-D-^ntf5y>'K5 9 0mg$:TH 
F : * * y-/U= 1 : 1 <?>m.-&mi&2 0 m 1 fc*»U 
^-hU^A^h^^Fl 6. 9mg£Jn*.T\ giST2 

NHAc 



5 0WX-8 £-pH7fc$rS*-C' 
BtSAU Etm4 1 3mg£rft;t. N-(6' -7? 

'jo-f/ursy^ro-f^) 7i^ut5-^-6-t 

[0097] 
tft3 1] 




NHCO-CH-CH 2 



COO 98] ##ffl7 

n- (6' -T^Up^Tsyarp^) 7x^ 
6 -T 5 J I'll— 2 -T-te h T 5 K-2 

##W6"Cf»fcN- (6' -Tj5"Ja>f;WT5y*rD 

-f/u) 7x-;wr5^-6-T5/^>';u-2-7* 

-feKTS K-2-f^y-^-D-/^3t7yvK 
150mgS'^f;W/^yH <JJ1T> DMSOi: 
) £ft(CT? U 5 H 6 7 . 2 m 

g£*lmlfc^a>Lfct<9&;&n;lrt:. «WC, N , 
N. N ' , N' -x h^^f-^Xf-l^y^rS^ (fel 
T. TEMEDt B&"$"€> ) 14. 3ul, imSBiTy* 

NHAC 



-^8. 6mg£j0;U 5 O^T^ 4B$jg*«-&$-£ 
fc. Rjmmii%ffi&ffiL. DMSOJg*U*^-b 
77T7;^G-2 5 (7t;P7-/71IJ}) *5X,?d 

^a*«;380, 000) 202mgJ#fc. *i£>:fr*:<-K 
'Jv-^N- (6' -T?Un>f;PT5y*ro>f 
7U) 7 x-;l-75^- 6 - 7S /M^ - 2 - 7* 
KT5 H-2-f^y-/S-D-^3t5/yHS 
SJ*. TieffiJi^Sr^S. 2 0*yU%"C 

[0099] 
[fc3 2] 




[ 0 1 0 0 ] &izms 

IV : ^y-fe'>= 1 : 1 <DS-£i§it 12 0ml fci88f $•£ 
Jfc&, EEDQ13. €>Bti£Xf*9*)VT$>l 1. 
1 m 1 £ln*T£ffiT-l!fc«t?L*:. RJK8$r*&EiggS 



[0101] 
[-fc3 3] 



N 
H 

O 



-C 8 H| 7 
-CH,-Q 



[0102]##M9_ 
O- (2. 3. 6. 2' 



3' . 4' . 6' -^r*- 
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tfx/u-t 'J 7 f-/W7 5H4. Og^^ooi^y 

4A8. 0g£:2, 3, 6. 2* . 3* . 4' . 6* - 
*t7? -O- 7***71'? ^bSs/k/nS H 1 2. 0g£ 

4 0g?rjDi.. (n«iciai:RLm, ww«rrc 
^*T20{!t^u^. ^tkbskv^*^^ Areata 

ffl. h;pxy : ftffix^= 5:1) (C?Stt4fc*#NI 

32g£#fc. O- (2, 3. 6, 2' , 3' . 4* . 
6' — ^7*^-0-T-fef-;U) 7^hx^-N-<yy 

[0 103] 
[ft3 4] 

AcO^OAc O 



HN^O- 

o 



•CHj 



-o 



[o 1 04j #^011 o 

O- (2, 3. 6. 2' . 3' . 4' . 6' -'VT*- 

•#W9T»teO- (2, 3. 6, 2' , 3' . 4' , 
6' -^r^-o-r-t^) ^^h^-N-^yi/* 
)V**isi]A>i&=-)\*.VVJ[9^T\ H4. 0g£;< 
AcO -OAc 



&848E£^"1U 5Ueifc£a&EB8«8U @W»3. 4 2 
gfcfcfc. 0-(2. 3. 6, 2' , 3' , 4' . 6* 

-'vr^-o-r-fe^AO 77h^w-fey>3j-^f-;ur 

CO 1 05 J 
[ft3 5] 

AcO ..OAc O 



OAc 



NH 2 



[0106] &&mi i 

O- (2. 3. 6. 2' . 3' . 4' 



6' 



6-7? o>f^r S y*7DyK2 7 8m gt EED 
Q3 7 lmg^X^y-yl/: <^-tf>= 1 : l<Oi!-£?§ 
&4 0 m 1 Kin*. -HHfflKS*, ##0«1 0Tf#*:O 
-(2. 3, 6. 2* . 3' . 4' . 6 1 -*<T9-0 
-T±+)V) 5?h^;W:'J^3i-?-f-;Ur5Hl. 14 

A : *9 J—)V= 10 0 : 1 ) tCkOBfKffijfctf-gtL 

fc. Bm^^ttmmm^^mmL. mtmi. o 

6g5r#*r. 0-(2, 3, 6. 2' . 3' , 4' . 
6' -^7*?-0-T-bf-;U) 7?Hy^-N- (6- 

[0107] 
'Ht3 6 ] 



OAc HN ^ _ 



-NHCO-CH=CH 2 



[0 1 08] ##gm 2 

o-57hyyp-N- (6-T7'Ja-<yW75y) ay 

##W1 ltUfcO- (2. 3, 6. 2' . 3' , 
4* . 6' ~*<7-S> -O-T-t^f-lV) ?7 hi//U-N- 
(6-7?!)D>f;U7S>') ^T-D-fyU-byv-^?^ 
T5 K400mg$fh5t Hn77> : *9 J— ;U= 
1 : 1 Ofi-&i8iSU3gJi?$-t*\ -hhy^A^h^-^H 



8. 4 9mg£j0;l. aa"C2«IBHWPLfc. H'Mtf) 
H'f^iffillDowexSOW 

270mg£#fc. O-^^hv-^-N- (6-7?y 

IBflBtsSSrlTfS. 
[0109] 
[■ffc3 7] 
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HO^OH 



° H OH HN . 



-NHCO-CH-CH 2 



[0 110] ##ffill 3 

Q-7^hy;P-N- ( 6-T^l)P^;l/T$y ) AT 
P-f ;Hr 'J ? *>VT 5 H - T9 U $ K^g-^ 

##0«1 2T#fcO-9?h5^-N- (6-7^'jD 
-f/l'TSy) #ro>f/M: ^-yUTSKl 5 0m 
gfcT^U^TS F6 0. 25mg^DMSO:*= 
1 : Xffm.^mmmX^ TEMED l 2u 1 fcjSEI 
KT>^-»>A7. 6 7mg£Jll*.. 5 0*C"C— BAS-o - 

HO^OH 



U " OH HN ^ _ 



BW%5i&S*T¥mL**7T-f-y?XG 
-2 5 (yr)U~?isTim) *7A?n7h/57^- 

OOmg (#T*&500. 000) f§4>*Ut 
jKUv— 4»<0O-5? hi'/W-N- (6-T?Un>f;l< 
) j&To-OWsyj'^f-^rS IW. TIE 
«J§5$£#-r*. ^#tili2 0t/^TJiofc. 
[0111] 
[fc38] 
o 



[0 1 1 2] &&mi4 

CNBrgM-fe7Tn-^4B (7T^7x7tK) 
0. 5g£i:9. ImM HC 1 1 0 0m 1 £r3EHC# 
ttTft^tTt. ^fLH4^L**/5 1 . 4-Uv? h-X 
S^P^ (^V^tlg) 5U. »7U^V-5' -S*fc* 
##7:7 h-X (JJITUDP-Ga 1 tng-fS) lm 
M, N-T-fe?-;U*0l':3-tf$y5mM > i&ffcvioif^ 
5mMi5j:tfNaC 1 0. 5M£-£*rO. lM*->li 
mW. ( PH8. 0 ) 5ml SriD*., 4X:T— BftS^AHC 

fit 3 ut. su&fc/s i . 4 h-xesmmt: 

»»t^it^±E«t8E5m 1 TitSU. 0. 1M 
Tr i s-HClgfi( P H8. 0) 5ml SrjD*.. 
ffl#*05fcRJE«D«&-{tg£ 7n ? Lfc. 1 M*g-fc->- 
h U *A*8^V vCjjcTjfefrU HSfl:>9 1 . 4 -X 
9^h-^IE^SE^$-UDP-Ga 1 1 mMfc J: XfWtC 
■7y^5mMS;^02 5mM^3^H^fS ( P H 

7. 4) «t>fci§»u 4xrt-«#Lfc. 

[0 1 1 3] ##ff8l 5 

CNBrSttft-fe7rn-^4B (7r^7y7|tS) 
0. 5g5ri:0. ImM HC1 100ml &3[§|(Z# 
»7"C. <MJI<?) *8H>Lfc. ZtUZ7figtm&*a 2 . 

x-MmMt«f0. lM*»7B3g#ti8 (pH8. 
0 ) 5 m l itai. 4X:x—K. S-^tcSi: 3 Lfc. 
BJ&(fca2. 3-^T/PKE»»«^5X7^^- 
T^SOU a 2. 3-^T7Ha6»8fg£KK_tf«gffi 




NHCO-CH 



CH 2 



fflE5m 1 -cm^Lfi. ##091 4 t®UttmX\ ffitt 

a2, 3-^7/PBSE^gl3l£i^-i;>-5' 
y^X^-N-r-fe^Wy-f 7Syl! (JilTCMP-N 
euAci«StS) lmMS-t-tf2 5mM^3^Vt«E^ 
«i8(pH7. 4)<ftJiaU 4XrC»:£U_». 
[0114] ##ffll 6 
El£ft«2. 6-i»T;Hftg»B«g«g 
a 2, 3^T;I^^S^lU^ft*>0C 7-ybBF® 
*3fca2. 6-^T^BtlE^iE^O. 5U£fflVK## 

e«i 5tm®<?)irmT'Emi£mmL. 4x>-cfmi, 

[01 15] HtfiMl 



##097T#fcN- (r^uo>f;PTsy^rD-<;p) 

7 x-;UT5-;P- 6 -7SA^fy/P- 2 -T-fe FT 
$ H-2— f^^->3-D-^;W3e7y^K-T^ 
'J;UTSH*»^4 0mg. UDP-Ga 1 3 2m 
g. taftVioyy 1 OmM, a-y? FT/PT^ >0 . 
2 6mg/ml^tf5 0mM HEPES (pH6. 
0 ) lmlK, ##03 1 4T&tc®%1t/3 1 . 4 -ijy 
9 Y-^W&m 1 m 1 £Jd;u 3 7KTC4 8^fSRJC 
RJGSL S'C^fc.kOSI^^yS l . 4-tfy 

7^G-2 5 (7T/l'-7i/7ttg) *5A^D7h/ 
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H ?<r OH «t°h 

OH 



NHAc 




[0 117] 



mg , CMP-NeuAc3 0mg„ ^ifilJtT;^ S > 
lmg, «teyXTyi. 2mg,ff***7**U7 

^A^«?8E(pH7. 4) 2mlC ^«16tHfc 
fflJ&fc«2. 6-^T;W8»BWWlml«rJni. 3 7 
•CT7 2B«BRBS*fc. KJEf^ ^SSWIl 



OH 



£l>OH COOH 
AcHN 

HO 



OH 



NHAc 



[O119]^S0«3 



Bl^.a2. 3 - y T yU^^^Bi^t- ±£77 -4 
<ON - 7tf)t-y g 5 yigtofej? 
##0i|13Tf#itO-7?f^l'-N- (6-T^'Jd 

/l'7SK^l^Hl3 0mg, CMP-N e u Ac 3 0m 
g, ^xilfST;l'^*5>'8mg. tg-fk^y^yi . 2m 
g, ff'>i'ft*r^*'J7*^7r^- fef2 0U?r*tf 
50mM*3y;^th'J')AW(pH7. 4) 2 
m 1 . ##09 1 5 2.3- >-T;WK& 

f^lml fcSidraU 3 7tTC7 2B«BKi63tffc. 

S* OH COOH HO ^.OH 

x5?s^oJ^o 0 

HO OH 



^^;P-2-T-fehT5 H-2-x^ d r^-/9-D- 

[0 116] 
[•ffc3 9] 



NHCO-CH 
I 

CH 2 



^-ij-^-c^iON- (6* -T^'Jn^f^TSy^rn-f 
hT5H-2-XJj- d f^-i8-D-^;l'3t:5y^HS 

[0 118] 
[ft4 0] 




NHCO-CH 



CH, 



U aOSe*** £ i: t-J: *)&M.¥a2 7 m g Srfcfc. t§ 
£ft*^%<OH-NMR*^? Wl^£«!l£U N-T 

COO -5 7 h^-N- (6-T^'JD'f;l'r5V) A 

[0120] 
UtA 1 ] 



o 

« JL 



C«H 17 



OH 




[01 21J^M4 

HK092-Ci9^y' : ?-2Omg. o-«h'J7i/y 



0. 6mgS80mMVJA-SKWl(pH7. 
8, 0. lMtgfl^-i^A-^) 2mlfci§a i U 4 
0*C-C'2 4l$!tlR£S-l*7t. RffiaE^-fe^rx-y^^G 
-25 (7T^7ilS) *7A?07h/77^- 
(i&UPffl; 5 0 mM^rSS7V : E-'>A ) 9£jfrRl® 
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OH 



[0 122] 
Ut4 2 ] 



HO in- 
AcHN- 



kOH 

LO 



COOH 




HO 



) 



HO 
HO 



OH NHA 



NH 2 



[0123] g|£M5 

Tgj V-^^-te g S K^'J #-7— Hrfc.}: S N -Xf7 

HJfe^2Xi§^l»V-2 0mg, N-^f7D>(/W 
7^y^y50mg > h'J hyCF-54J20u 1 
^t?5 0mM^X^SSg«?SE (PH6. 0) linlt, 
b;Ui*-b7S Hi/'J^-^— fe'O. 0 1 U£8&JdU 3 
7-CT'l 7^0RfC$-fr^. KJE^?OD*;PA : X? 

/-/l-:*=6 0 : 30 : BT'TO-fcLfc-fe^r-f 

OH 

<4> OH 900H HO ^OH 

HO in 
AcHN 



»° OH JL Crf) 



NHAc 

*LH-2 0 i7Tfr~?isT4m) *5A7D7h^5 

SrMEEteEIL. £j#fejl 8mg£f#fc. HPLCtcil. 

-a - (2 — 3) ) 5?h^-N-^frD^/W7 
4 V=fi/>T-J>&.r fc £51121^., 1 -O- (N-T-fe 
f-/Py-<5 5-;P-a- (2—3) ) 5^ hi//U-N- 

[0 124] 
Hfc4 3 ] 

OH 



"^-C.tHss 

o 



[HffiOfiPi&f&Bjn 

[01] N-(6'-7^!)D^f;l,r$y*7D>f 
NTS K-2—f^t d fi'-/9-D-^;P3tr7y^H- 



[02] ^7?h-^*»LfcMft (Jdfcffll ) 
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